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(57) Abstract 

PURPOSE: To obtain a laminated ferroelectric substance 
in which polarization zones having arbitrary 
polarization directions, respectively, exist in a single 
solid substance, by processing plural single crystal 
ferroelectric substances into single polarization zones, 
and subsequently directly and strongly joining the 
ferroelectric substances to each other by a specific 
method not using an adhesive. 

CONSTITUTION: Two or more single crystal ferroelectric 
substances 11 (e.g. lithium niobate substrates) are 
processed into single polarization zones, respectively, 
and their surfaces to be adhered are subsequently rubbed 
into mirror surfaces, respectively The surfaces to be 
adhered are cleansed with e.g. a sulfuric acid-hydrogen 
peroxide mixture solution, washed by a method comprising 
washing the surface with pure water, etc., and 



subsequently processed into hydrophilic surfaces. The 
crystallization directions of the two single crystal 
ferroelectric substances 1 1 processed thus are matched 
to each other, and the two single crystal ferroelectric 
substances are adhered to. each other so that their 
polarization directions are reverse to each other. The 
adhered single crystal ferroelectric substances are 
heated at a temperature below the Curie point of the 
used single crystal ferroelectric substances, whereby 
the mutual joining of the joining surfaces is changed 
into the joining of molecular level to directly and 
strongly join the joining surfaces to each other. Thus, 
the laminated ferroelectric substance having the 
polarization zones having mutually reverse polarization 
directions in the single solid therein is obtained. 
Plural piezoelectric ceramics subjected to polarization 
treatments can similarly and directly be joined to each 
other. 

COPYRIGHT: (C)1995,JPO 




#SPF7- 206600 

<5i)intci. a wre* fr&mmm^ fi s^^aw 

C3 0B 33/06 8216-4G 
C 0 4 B 35/49 

37/00 C 



C 0 4 B 35/ 49 A 
HO 1 L 41/ 18 10 1 A 



(21)ifJK## 


«W¥6-5654 


<71)fcBlg}A 


000005821 








*T«iIftiltti&£4k 


(22)/f}«H 


6 *p (1994) 1/124 B 












SfiA 



















































































(54) ism<o&m mmmMWBG&t4>m&tm 



csn imm 



UNb03 &m 




If 




1 

|nj* ^> oTtr^Jt^ft'tSC t fit JB3ft»m 

®* it she, s^c^u mmmmwi±^mm Ltz^, m 
f states] m»iS&wm#ri*~*r^j (l i 

N b 0 5 ) , 9 A (L i T a 0 3 ) <*>v>f 

(PZT) > 7 > * >^Anf-^ >»^JV=» (PL 
ZT) *±&frb1r&m&qm\£frh^irfri!r^&&Z 

N b 0* ) ■„ *>9fcWmT*?& ( L i T a 0 3 ) <7>^-f 

[If ^^8 ] EH:7 3 y 9 >WiV)\/n>m%i 

(PZT)\ v> 9 yffitnr? (PL 
ZT) ££$f>£^£^J: fjiltin^v^-f 

& x# ^ml fe^&s^msg s^i^m*^® 



#B3¥ 7-206600 
2 

« * & « t * # & s, atii^#os^*?feo 

[^^3^1 1] #te&3£*»$*tJt2ffl&±<E>ffim*fe? 

J: o tdrfB*MI^± : S:^Lfc», IflBJE 

int^i 2] ^«5«!3a4:ss$*tfe2iaj^±ojEm-fe^ 

LZT) ^^l^^^-r^^J: , <)m£ti&^1*KfrX&Z> 

zt*wwtt-t affirm 1 1 ttz\±i 2mm t <oj±w.^y 

[0 0 0 1 ] 

-t^f'Jf (L i Nb 0,) ^IRifc&vMi* 
;H'Jf^A (L i T a 0 3 ) S^S^KW-trv^ 

e?fl£li^ ^ >m® (PZT) *>-5.vm*^ 

^>»ni^J^>ii (PLZT) *±fi£5J- 

[0 0 0 2 ] 

[0 0 0 3 ] L^t, *.«S5|*±JffeKJ:oTx.*b*t 
[ 0 0 0 4 ] ^U«j55:m*fi5*^i:#4: LX\i, LLN 

b0 3 , L iTaO^*^ aj—i^com^^m^Mi^m. 



• 



C3) 



WB3¥ 7-206600 



[ 0 0 0 5] £ tlt><DWft\±]£ J &W.t 
TOO 0 6] fcy*L, ^1155:31^38 $^^5Si§m#<7?» 

TO 0 0 7 ] LiNbO,, Li Ta0 3 OHtt 

TOO 0 8] 5^^^SK*?-iJfflL^a*«fflflBiSS(r^<iO 
aW^i6t:^f 0 H6C^t, l HHiNbO 

[ 0 0 0 9 ] Er^^iotr, 2fe^L iNb0 3 » 

[0 0 10] L^U ffi5fS(DHffilga^-C^. &*M<7) 
[0011] *i-e, ^cifi^ -tt*>*Kfc 

tfaw&s * to i * i t r#;fli£ie« ^jgje § n 
* t ^ $ mm.*mm it, ^mm\z x ^>mmm<o^^ 

[0012] 

[»^ri*»ftLJ:d fci-*R« L*U LiNbO 
i N b OiK&'^X \Z+ z W\Z, LiTaOjt^v^T 

%m%mmx&&h^ : o?$M%-£Lx^tz Q 

[0013] £ <btc, 4^«EC0(fid* Jdfc 1 8 0' &if££^& 
[0014] C<0*(i, El-t^ y ? AlZ&^xm& 

mmfaw co shi^ ^« ig k & o r v ^ * ^ , $ ^ 

[0015] 



[0016] i i-cv^ ess^t ti, f»»^^ 

[0 0 17] 

[0 0 18] W^**ttt«t-M»fl£fl:Kijv^rii. 5^- 

[0 0 19] *^*^SitLTv»SS»*«#o^tt 

[ 0 0 2 0 ] ££>^ MiicMLT^^^^^^t 
[ 0 0 2 1 ] **:, JilB^^^^rL, Elf^^tif 

^mmt^^m^mzm^^^mm^jf\^^m^izm^ 
^ tizxn, t<Dmm^~ v%®m*fz>z t^is 0 

[ 0 0 2 2 ] -e<75±, ^^-Miife31^ . -ffc^fl&U**^' 

^^m^xmm^m^^wmt-c^^o « 

[ 0 0 2 3 ] UkTlz*:§km<7>%ffiW*&'<Z 0 
[ 0 0 2 4 ] 

(Mtbffll) 11 (a) , (b) *%km<Dm&fc<o 
* ^ ztt^lfiltc 12 8' m-&LtzmzmWJzii ? h 

so [0025] j^t, i§ii*i6*^5v^r^s<7>^riBji±^Ep-e^ 




5 

u fe'S.*ttii*^^-c^"t-o mi (a) izmi~±o 

&^<t^^aM5-L^2*C^L i Nb0 3 lKl 1 £|£b1> 
#ffi££-=bi*:, #te#l&lfcfc^t;:££ ± 3 tc L"t\ ill 
(b) ^ ('^t&o &mcd&S&vt& 

& * m *&Ztz*b<?>m»\i* M £ jfi^-fk**fi^ 

tth^m^m^fi. (ohd ^hic* 

£ J: »J«^$ft& Q M&«*af5§-#-&B&*- 
[ 0 0 2 6 ] mtPatl^v^T^^ L/c L i N b O t &W. 1 
Sij^tz LTft+ko/ an 2 e>#tt<f#<bft*o 

l . c c??Bf ^"cc9»^ fair?- 1 mzmm & 

[ 0 0 2 7 1 ±lw^Ufe J: 3 fc^MKJ: *K 

[ 0 0 2 8 ] f fe, #^*i*S^#©^fii#l«Ili*S H l^ 
# y h^^il^i tie J: i? ifitzig^C fc^-C|*w 

^fz t § Kifil*!^£&(iia t ^ ff&^fc*bx~? V 

£: * ft o 

[ 0 0 2 9 ] mH&L i T a 0 3 S«-C*^.i:^ 

[ 0 0 3 0 ] (#iJfrW2) II 2 ^ *ft^*2^jt 

L i T a Oj*IE-C*-&o *^<^ * -7 b ft li z c 

u t -C&&o 

[ 0 0 3 1 1 1 fctetJPIDT-ifca**. 

l^fc&.ftttL i T a 0 3 * S L i Nb CM'tt^T, *a y 

1 0 0 3 2 ] f:r\ zcutLiTa 0,3£IEffi±£ 



C4) #HI¥7 « 2 0 6 6 0 0 

6 

[0033] ^MMWvmmitm&wim^izMmi' & 
%> 0 *<r>tzt>, ztttxmmftir&moMxmmxmm 
[oo34] #:tc. m&i-zmm<nfrm<omz&mcx 

&M(vmzmmmzmw>3\Z!&tiii < ztx$>& 0 

m^oym^m^^^^t-mMm^^fixht^, ^ 

yj^mzLtz^izit^x, mvMBE-emmLtzm&v 
[oo3 5] mz, ^^wt&w^ 

-To 

(»J4) B4 (a). - (e) »i, ^^^4<?)t 

JV3>M^±Mirf^PZT, P L Z T^coEEH-tr 
\y A y ? XX&Z> Q 
40 [ 0 0 3 6 ] PZT, PLZT|Oj£H:95y^^ 

i^^lA < Sv^*it^AEt*Jfi-C4)So PLZ 

^i^^Jt -^^^ ^ ft a $f fi-cA ^> 0 
[0037] m^i- £ o ^^fpjo^ft-rftn^ 

^ffc«-fe7 ^ y ^^^«/»<o^^ita*^-t>^:'C^^^ft 
[0 0 3 8] liim-fe^ ^ v ? Xt±, Si^^O^^* 



C5) 



#K¥ 7-206600 



& m k ^ <r> mm * - v iz m c * a & 4' s&tww ^ ^ 4 

&o ic^- L 7^ CD ^-r-^ic^^T, Bfttc/fc 

[ 0 0 3 9 ] fctfU #l**rfl-Off#tf5»^^liW*<!r) 

[ 0 0 4 0 ] (»J5) H5 tc^-f J: z c u t 

L i N b 0,S* HizcutLiTa 0,^*2 1 
B^StiT^*, zcutLiNb OjSSfisp 

M^[*J (xtt*I&J) ^«2g^\ 154Xi0'7t 
& c u t L i T a OiMmt'tcom 

fr\ 16 1X1 2 

[ 0 0 4 1 ] &±-f'<X<DmM'ffl\L 2««0SS^ 
[ 0 0 4 2 ] £ r-cti. LiNbO,vLiTaO„ P * 



8 



30 



[ 0 0 4 3 ] 

i&mv&m i^±^mmx^x^rcxo iz*&wiz 

* . f£ * tz \± & ^»lo81 5&l§m*3&*SS K4# ti 
10 10 0 4 4 ] i/c, g^Sli^Tffc^lfc, i»afl<J6CK 

[ii6] V£M<DmmMm^0Mm%7F~twmm 

11 L i N b o a *s 

2 1 L i T a Q,mW. 

4 1 El-b7 3 v 

6 1 ^*f#J 

6 2 JS&jgSfrS 



IB 2] 



[13] 



z 

xi — -y 
-z 



*® 



i i i 



i i i 



t t t 



t f t 



->» 



[®5] 



X ® -y 



1 I I 
I t t 1 2 , 



(S) 



mrn^i - 2 0 6 6 0 0 



m i ] 



[14] 



If 




[16] 




C51)Int.Cl. 6 

C 3 0 B 29/30 

HO IB 3/00 
HO 1L 41/18 
41/24 
H 0 3 H 3/02 
9/17 



B 8216- 4 G 
A 8216- 4 G 

D 



B 7719- 5 J 
G 7719- 5. T 



F I 



tC) 



41 



>4/ 



>4/ 



H 0 1 L 41/22 



C72)^# rXEB *n#: 

-A: E Jfr I ' 1 *f TfT ± ¥ r i H 100 6# * ftTlg 



